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$FFXUDWH DQG UHOLDEOH SUHGLFWLRQ RI HOHFWURWKHUPDO EHKDYLRXU RI GLIIHUHQW FRQGXFWLQJ PDWHULDOV FRQWDLQLQJ
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PLFURHOHFWURQLFGHYLFHV6RLQPLFURHOHFWURQLFVGHYLFHVWKHVHOHFWLRQRISURSHUPDWHULDOVEHFRPHVDYHU\GLIILFXOW
WDVN DQG WKLV LQWURGXFHV WKH QHFHVVLW\ RI )*0 IDEULFDWLRQ ZKLFK DFWXDOO\ LQFRUSRUDWHV WKH RSWLPXP SURSHUW\
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&DUVODZ DQG -DHJHU >@ 6WHDG\ WHPSHUDWXUH GLVWULEXWLRQ QHDU WKH WLS RI D FUDFN LQ D KRPRJHQHRXV LVRWURSLF
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SUREOHPV KDV EHHQ DQDO\]HG XQGHU WKH LQIOXHQFH RI GLUHFW FXUUHQW SDVVLQJ WKURXJK V\PPHWULFDO UHJLRQV RI WKH








H[SUHVVHGE\ DJHQHUDO SRZHUODZ IXQFWLRQRI VSDFHYDULDEOH7KHPDWHULDO SURSHUWLHV LQYROYHG LQ WKH DQDO\VLV RI
)*0 OLQH QDPHO\ WKH HOHFWULFDO UHVLVWLYLW\ WKHUPDO FRQGXFWLYLW\ HWF DUH DVVXPHG WR YDU\ IROORZLQJ WKH VDPH
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PPw PPw PPt PPZKLFKLVVXEMHFWHGWRDVWHDG\GLUHFWFXUUHQWILHOG7KHFXUUHQWIORZLV
DVVXPHG WREH I $7KH)*0 OLQH LV DVVXPHG WREH FRPSRVHGRI WZRPHWDOV IRU H[DPSOHCu DQGAl WKH
FRPSRVLWLRQRIZKLFKYDULHVRYHUWKHOLQHVSDQIROORZLQJDJHQHUDOSRZHUODZZLWKDPDWHULDOFRPSRVLWLRQLQGH[n
7KHHQWLUHPHWDO OLQHLVDVVXPHGWREHHOHFWULFDOO\ LQVXODWHGH[FHSWIRU WKHWZRHQGV)RU WKHVROXWLRQRIHOHFWULFDO
SUREOHP LQDGGLWLRQ WR WKHJLYHQFXUUHQWGHQVLWLHVDW WKH WZRHQGVRI WKH OLQH WKH]HURSRWHQWLDOFRQGLWLRQ LVDOVR
VDWLVILHGDWLWVPLGOHQJWKSRVLWLRQ)RUWKHWKHUPDOSUREOHPIL[HGWHPSHUDWXUH.HQGFRQGLWLRQVZHUHXVHGIRU

































































7KHSUHVHQW VWHDG\VWDWH KHDW FRQGXFWLRQFRQYHFWLRQ ERXQGDU\YDOXH SUREOHPKDV EHHQ VROYHG QXPHULFDOO\ E\
XVLQJ ILQLWHGLIIHUHQFH WHFKQLTXH %RWK WKH JRYHUQLQJ GLIIHUHQWLDO HTXDWLRQV DVVRFLDWHG ZLWK WKH HOHFWULFDO DQG
WKHUPDOSUREOHPVDUHGLVFUHWL]HGXVLQJWKHVWDQGDUGWKUHHSRLQWFHQWUDOGLIIHUHQFHVFKHPH7KHGLIIHUHQFHHTXDWLRQV
VRGHYHORSHGIRUWKHHOHFWULFDO(TDQGWKHUPDOSUREOHPV(TDUHUHVSHFWLYHO\DVIROORZV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$ 0$7/$% EDVHG FRPSXWHU FRGH KDV EHHQ GHYHORSHG WR VROYH WKH FRXSOHG HOHFWURWKHUPDO SUREOHP 7KH
UHVXOWLQJ WULGLDJRQDO V\VWHPV RI DOJHEUDLF HTXDWLRQV DUH VROYHG IRU WKH QRGDO WHPSHUDWXUHV E\ WKH PDWUL[
GHFRPSRVLWLRQPHWKRG)RU WKHFDOFXODWLRQRIVHFRQGDU\SDUDPHWHUVRI LQWHUHVWQDPHO\FXUUHQWGHQVLW\HOHFWULFDO
KHDW JHQHUDWLRQ HWF ERWK WKH WKUHHSRLQW IRUZDUG DQG EDFNZDUG DV ZHOO DV FHQWUDO GLIIHUHQFLQJ VFKHPHV ZHUH
DGRSWHGWRNHHSWKHRYHUDOORUGHURIHUURUWKHVDPH2h$WRWDORIQRGDOSRLQWVKDYHEHHQXVHGWRGHVFULWL]H






























































FRPSRVLWLRQLQGH[nUHVLGHLQEHWZHHQWKRVHRI WKHSDUHQWPHWDO OLQHV$VWKHYDOXHRIn LQFUHDVHV WKHSRWHQWLDO
FXUYHLVIRXQGWRVKLIWWRZDUGVWKDWRICuOLQHZKLFKLQWXUQYHULILHVWKHIDFWWKDWWKHFRQFHQWUDWLRQRI&XLQ)*0
LQFUHDVHVZLWKKLJKHUYDOXHVRIn7KLVFDQDOVREHUHDOL]HGIURP)LJWKDWZLWKWKHLQFUHDVHRIFRPSRVLWLRQLQGH[
nERWKHOHFWULFDO UHVLVWLYLW\DQG WKHUPDOFRQGXFWLYLW\RI)*0DSSURDFK WRZDUGV WKRVHRICu)LJEVKRZV WKH





)LJXUHGHVFULEHV WKHYDULDWLRQRI WKHUHVXOWLQJWHPSHUDWXUHDORQJWKH)*0OLQHVXQGHU WZRGLIIHUHQWSK\VLFDO
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WRZDUGV WKDW RI &X OLQH WKHUHE\ VKRZLQJ D FRSSHU OLNH FKDUDFWHULVWLF RI WKH )*0 OLQHV DW KLJKHU YDOXHV RI WKH
FRPSRVLWLRQLQGH[Q
$[LDOSRVLWLRQx/L

















































































SXUHAlPHWDO OLQH$Vn LQFUHDVHVTmax GHFUHDVHV DQG DSSURDFKHV WRZDUGV WKHTmax REWDLQHG IRU SXUHCu OLQH$
VLPSOH LQYHUVH DQDO\VLV WHOOV WKDW LI WKH PD[LPXP WHPSHUDWXUH UDLVHG LV VSHFLILHG DORQJ ZLWK WKH OLQH FRQGLWLRQ
EDUHEXULHGWKHQWKHUHTXLUHGPDWHULDOFRPSRVLWLRQFDQEHREWDLQHGIURPWKHJUDSK7KXVWKHSUHVHQWDQDO\VLVLV










REVHUYHG WKDW WKH HOHFWULF SRWHQWLDO DQG WHPSHUDWXUH DV ZHOO DV WKHLU GLVWULEXWLRQV DORQJ WKH )*0 OLQH GLIIHU
VLJQLILFDQWO\IURPWKRVHRIWKHLQGLYLGXDOFRQVWLWXHQWPHWDOOLQHV0RUHRYHUWKHHIIHFWRIPDWHULDOFRPSRVLWLRQLQGH[
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RQ WKH HOHFWURWKHUPDO UHVSRQVH RI )*0 OLQH LV IRXQG WR EH TXLWH VXEVWDQWLDO ZKHUH WKH PD[LPXP WHPSHUDWXUH
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